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2Discovery Reach for Z'







√s=14 TeV, L=1 ab-1
SLHC (pp)
√s=28 TeV, L=100fb-1












√s=40 TeV, L=1 ab-1
√s=100 TeV, L=1 ab-1
√s=200 TeV, L=100fb-1
√s=200 TeV, L=1 ab-1
FIG. 1: Discovery limits for extra neutral gauge bosons (Z
0












production [10]. We include 2-loop QCD radiative corrections and 1-loop QED radiative corrections
in calculating the Z
0
width. Using dierent quark distribution functions results in a roughly 10% variation in
the Z
0
cross sections [6] with the subsequent change in discovery limits. Detailed detector simulations for the
Tevatron and LHC validated our approximations as a good estimator of the true search reach. Furthermore,
the results of our previous studies following this approach are totally consistent with subsequent experimental
limits obtained at the Tevatron.








channels to 6 raises the discovery reach about 10% while
lowering the luminosity by a factor of ten reduces the reach by about a factor of 3 [3].
In our calculations we assumed that the Z
0
only decays into the three conventional fermion families. If
other decay channels were possible, such as to exotic fermions lling out larger fermion representations or
supersymmetric partners, the Z
0
width would be larger, lowering the discovery limits. On the other hand, if
decays to exotic fermions were kinematically allowed, the discovery of exotic fermions would be an important
discovery in itself; the study of the corresponding decay modes would provide additional information on the
nature of the extended gauge structure.
The discovery limits for various models at hadron colliders are shown in Fig. 1. These bounds are relatively
insensitive to specic models. In addition, since they are based on a distinct signal with little background they
are relatively robust limits. Typical search limits for pp colliders are  0:25   0:30
p




of integrated luminosity with some variation due to dierences of fermion couplings in the dierent
models. The Tevatron, a pp collider, has a 50% higher discovery reach than this rough guideline, indicating
that valence quark contributions to the Drell-Yan production process are still important at these energies.
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